Background Transaxillary thyroidectomy (TAT) has gained popularity in East Asian countries; however, to date there have been no attempts to evaluate the preferences regarding TAT in the US population. The aim of this study is to assess the preferences and considerations associated with TAT in an American cohort. Methods Self-administered surveys were distributed to 966 adults at various locations in a single state. Questions assessed preferences for the surgical approach, acceptable risks and extra costs, and willingness to pursue TAT despite reduced cancer treatment efficacy. Results The response rate was 84 %, with a mean age of 40 ± 17 years. The majority of respondents were female. Of the respondents, 82 % preferred TAT to a cervical thyroidectomy (CerT), all risks being equal; 51 % of the respondents were willing to accept a 4 % complication rate with TAT, and 16 % stated they would agree to pay up to an additional $US5,000 for the TAT approach. When presented with thyroid cancer, 20 % of all respondents still preferred TAT, even if it would not cure their disease. Patients preferring TAT over CerT were younger, female, more willing to accept complications and spend additional money, and, most significantly, preferred the TAT approach, even if it was less likely to cure their cancer. Conclusions Although this survey presents a hypothetical question for people who do not have thyroid disease, the majority of respondents preferred TAT over CerT. Furthermore, a substantial number were willing to accept higher complication rates and increased costs for TAT.
Introduction
First described by Kocher in 1912 [1] , the transverse cervical approach for thyroidectomy has become the standard approach by surgeons in North America and typically requires a 3-to 6-cm incision [1] [2] [3] [4] . Over the last century, new tools, such as endoscopic thyroidectomy have progressed towards decreasing the length of the incision and minimizing the cervical scar. In 2006, Yoon et al. [5] . introduced the gasless transaxillary endoscopic thyroidectomy, and more recently Kang et al. [6] published their work on incorporation of the surgical robot to transaxillary thyroidectomy (TAT). It has been suggested that TAT spares patients the risk of postoperative hypoesthesia and fibrotic contracture within the anterior neck that can be a complication of the cervical approach [3, 7, 8] . TAT has been met with much favor in East Asian countries, where neck cosmesis is highly valued [9, 10] . In contrast, TAT has not gained the same popularity in the USA. There are multiple reasons for this, the most common being that the procedure is more expensive, more time consuming, and that it would be significantly more dangerous when applied to the larger body habitus of the North American patient [11] [12] [13] . Additionally, greater postoperative pain and the increased amount of dissection required to reach the thyroid gland are further reasons why North Americans have not opted for this approach [3, 10] .
With an increasing emphasis on patient-centered care and individualization of treatment, it is important to consider this new technique when offering surgical treatment of thyroid disease [14] . That being said, Perrier et al. [12] remind us that ''ultimately, it is the surgeon's responsibility to the patient that must override all other concerns and requires a thoughtful, measured, and cautious approach during initial implementation of developing technologies.'' This is especially true when planning surgical intervention for the patient with a thyroid malignancy.
Several studies in the USA have shown that, with surgeon experience, operative times can decrease significantly, which correlates to decreased operative costs [13, 15] . American studies have shown that, while the lateral approach poses a new challenge to surgeons with regards to visualization of important structures, the complication rates of TAT and cervical thyroidectomy (CerT) are fairly similar in the hands of an experienced endoscopic thyroid surgeon [12] . This echoes the findings seen in larger Korean studies, and a 2012 meta-analysis by Jackson et al. [16] which concluded that ''robotic thyroidectomy is safe, feasible and efficacious as conventional cervical and endoscopic thyroidectomy,'' with superior cosmetic satisfaction [8, [17] [18] [19] [20] .
Even though several surgical departments in North America are now offering TAT and publishing their outcomes, there has been no attempt to evaluate the preferences of the general population toward CerT versus TAT in the USA [13, 15, 21, 22] . As thyroid cancer accounts for *2 % of all newly diagnosed malignances, with over 100,000 thyroid operations performed annually, it is important to understand the preferences of the general population with regards to risk, cost, and cosmesis of surgery [3, 23] . The aim of this study is to evaluate, for the first time, patient sentiment regarding thyroidectomy approach through a large survey designed and distributed to adult members of the general population.
Materials and methods
This study was approved by the Institutional Review Board of the University of Wisconsin, USA.
Survey design
Survey questions were designed to assess preferences for surgical approach, level of acceptable risk, willingness to absorb extra costs, and willingness to pursue TAT despite possibly reduced efficacy for the treatment of carcinoma. We began by asking respondents if they had ever had surgery, and how important the surgical scar was to them. To assess a preferred approach, we provided the subjects with an hypothetical scenario in which they were to undergo thyroidectomy for a benign thyroid lesion. The incision site and length were described for the two approaches, using text and sketch illustrations (Appendix). The risk of complications for each was assumed to be identical, and subjects were asked to choose the approach they would favor under these circumstances.
Acceptable level of risk was assessed by presenting a risk of complications for the cervical approach as 1 out of 100, and then asking the subject to qualify their willingness to accept TAT as the risk of complications increased incrementally from 1 out of 100 to 2, 4, 10, and 50 out of 100. The amount of out-of-pocket cost that the subjects would find acceptable was assessed by asking them to qualify their willingness to spend up to an additional $US0, $US500, $US1,000, $US5,000, $US10,000, or $US20,000 out of pocket. Finally, subjects were presented with an hypothetical vignette in which they had been diagnosed with cancer and told that TAT may not cure the cancer as well as the cervical approach. With this information, they were then asked to once again qualify their preference for TAT. We also collected basic demographic data including age, gender, level of education, race/ethnicity, and overall perceived health status.
Prior to administering the surveys, we validated survey questions with cognitive iterative interviewing of ten individuals. These respondents were asked to describe what they thought each question meant, and as a result, two questions had to be rephrased for the final survey.
Data collection
Between 21 August 2012 and 5 November 2012, selfadministered surveys were distributed in person to 966 consecutive adults over the age of 18 years, members of the general public. The surveys were handed out at various public locations within 350 miles of the University of Wisconsin Hospital and Clinics. Locations surveyed included the state capital building, shopping malls, public libraries, dining establishments, outpatient physician offices, bus stops, independent-living facilities, movie theaters, grocery stores, coffee houses, and general downtown areas. Surveys were handed directly to participants, and no incentives were provided for completion. Response rate was calculated as the ratio of respondents out of the number of people approached.
Analysis
All returned surveys were included in our study. Survey data were entered into a Microsoft Ò Excel spreadsheet for 
Results

All respondents
The response rate for the survey was 84 % (812 completed of 966 individuals approached). The mean age of all respondents was 40 ± 17 years, with a slight female predominance (57 %). Respondent characteristics are presented in Table 1 .
With regards to the preferences of our population, 24 % of the respondents stated that the scar from surgery was ''very important'' to them, 41 % found it to be ''somewhat important'', 24 % ''a little important'', and only 11 % said that the scar was ''not at all important''. When presented with a hypothetical scenario of having a ''thyroid lump that is not cancer'' removed by either TAT (3-inch incision under the armpit) or traditional CerT (1.5-inch neck incision) if the ''chance of a bad outcome was the same'', 82 % stated that they would prefer TAT.
When told ''the risk for a problem with surgery through the neck is 1 out of 100'' and asked ''What risk would you be willing to accept for surgery through the arm pit?'' 415 (52 %) and 160 (20 %) of all respondents were willing to at least probably accept a 4 % and 10 % complication rate with TAT, respectively. As seen in Fig. 1 , there was a clear decrease in the percentage of respondents who were willing to accept an increased complication rate.
When asked ''if you had to pay extra money for the armpit surgery, how much more would you be willing to spend?'' the overwhelming majority of respondents, 625 (78 %), said that they would be ''probably willing'' to spend up to an additional $US500. Nearly half, 383 (48 %), would pay up to $US1,000, and 132 (16 %) of respondents said they would pay up to an additional $US5,000. As seen in Fig. 2 , as the price increased there was a clear decline in the percentage of respondents who were willing to accept an increased personal cost for TAT.
Finally, when presented with the hypothetical diagnosis of thyroid cancer, and told that ''the armpit surgery might not cure your cancer as well,'' 4 and 16 % of respondents said that they would ''definitely'' or ''probably'' still proceed with TAT, respectively. In contrast, 29 and 51 % stated they would ''probably not'' or ''definitely not'' proceed with TAT, respectively.
TAT versus CerT
As shown in Table 2 , those preferring TAT were significantly younger (39 ± 17 vs. 46 ± 19 years, p \ 0.0001) and predominantly female (59 vs. 47 %, p = 0.01). They were more concerned with their surgical scar and more commonly had undergone prior surgeries. Female gender and age younger than 40 years were independent predictive factors of TAT preference on multivariate analysis (odds ratio [OR] 1.60, p \ 0.01 and OR 0.99, p \ 0.01, respectively). Patients who considered the scar important and patients who had previous surgery were also significant factors on multivariate analysis (OR 2.15, p \ 0.01 and OR 2.15, p \ 0.01, respectively).
TAT and complication risk
The responses of the survey's respondents regarding the different complication risks are presented in Fig. 1 . Responses regarding 4/100 complication risks were further analyzed (Table 3) . On bivariate analysis, respondents who would accept TAT with a 4/100 risk were more likely to be younger than 40 and have concerns about scar. On multivariate analysis, respondents older than 40 were 40 % less likely to choose TAT if the risk was 4/100. Respondents who were concerned about their scar were 60 % more likely to choose TAT at similar risk level.
TAT and cost
The responses of the survey's respondents regarding the associated extra costs are presented in Fig. 2 . Responses regarding $US1,000 extra cost for TAT were further analyzed (Table 4) . On bivariate analysis, respondents who would accept TAT with $US1,000 extra cost were more likely to be younger than 40 and have concerns about scar. On multivariate analysis, respondents older than 40 were 40 % less likely to choose TAT if the extra cost was $US1,000. Respondents who were concerned about their scar were 54 % more likely to choose TAT with similar costs.
TAT and cancer
When presented with the scenario of thyroid cancer and a hypothetical statement that ''the armpit surgery might not cure your cancer well,'' as many as 20 % of the respondents said that they would ''definitely'' or ''probably'' proceed with TAT. This response was more common in respondents under the age of 40 but reached only marginal statistical significance (p = 0.04). None of the variables analyzed reached statistical significance on multivariate analysis (Table 5) .
Discussion
The survey administered to our participants offered a hypothetical situation in which they had a thyroid nodule that required surgical removal. To our surprise, there was an overwhelming interest in TAT and respondents were significantly willing to accept additional cost and associated risk in order to have the TAT procedure. Nearly a quarter of the entire population surveyed said that the surgical scar was ''very'' important to them, and another 41 % said it was ''somewhat'' important. Younger patients were more prone to prefer the TAT approach, and age was consistently a significant predictor of risk and cost acceptance as well as TAT preference, even when TAT was less likely to cure cancer. Concern over the surgical scar was most likely the driving force behind 82 % of our respondents preferring the TAT approach in the setting of benign disease, and scar importance was another predictor of cost acceptance. The significance of these findings is that while the surgeon may dismiss cosmesis as a factor that should not trump safety, this may be a risk that the patient is willing to accept. This must be factored into the thyroidectomy planning process, and future studies should further explore this phenomenon. Several previous studies have evaluated patient satisfaction with cosmetic results and have come to different conclusions. Bellantone et al. [24] demonstrated that patients who underwent video-assisted thyroid lobectomy were significantly more likely to be ''very satisfied'' with the cosmesis of their scar. In contrast, Linos et al. [26] found no statistical difference in patient satisfaction with cosmesis between minimally invasive and conventional cervical incision. Of note, the researchers specifically asked the subjects, retrospectively, if they would rather have had a transaxillary procedure, to which 81 % responded that they would not. Lang and Wong [25] also performed a retrospective analysis of cosmetic satisfaction. Subjects in this study underwent either minimally invasive surgery video-assisted thyroidectomy or gasless transaxillary endoscopic thyroidectomy. Interestingly, they also found no difference in cosmetic satisfaction at 6-month follow-up. A significant limitation to this study was that patients were randomized to each procedure by individual preference, creating a potential bias from the start. In a more recent study, Linos et al. [26] retrospectively evaluated patient attitudes toward transaxillary robotic-assisted thyroidectomy and demonstrated that only 11.6 % of the patients preferred TAT. All these studies are limited to retrospective evaluation of patients who already had surgery, and, in contrast, our study offers the perspective of evaluating hypothetical options in non-surgical candidates.
Since its introduction, endoscopic surgery for the thyroid has been controversial. Inabnet [23] asked the question ''should we embrace a technique when safer, less complicated, and cheaper alternatives exist?'' to which his response was ''no.'' In this aspect, the respondents to this survey raise a serious concern. A significant proportion of the respondents were willing to accept an increased complication rate. This significant difference was consistent for a complication rate that is up to four times the complication rate associated with CerT. In conjunction with the willingness to pay more money for the TAT approach, ethical dilemmas may need to be addressed. Is it the surgeon's decision to decide between procedures when increased risks are involved and the patient is willing to accept those risks? Another concern is whether doubling the complication risk in surgeries that carry a 1-2 % complication risk can be considered 'safe enough' in order to be presented as a valid and equal option for patients. As presented by Gutknecht et al. [27] , patients do not fully comprehend the concept of a complication rate before surgery. This could be an explanation for why patients may be easily persuaded to agree to a procedure that offers improved cosmesis while harboring an increased complication rate. Furthermore and perhaps more importantly, our study demonstrates that 20 % of respondents still prefer the TAT approach even if it is associated with a decreased chance for curing cancer. We are confident that the majority of surgeons would agree that in such a case, the cosmetic consideration should not take priority; however, one cannot ignore the patient's preference, even in the setting of malignancy. There is a need for an honest and transparent debate as to whether this decision can be left to the individual surgeon who performs both approaches, or if every country's national surgical society should interfere and propose guidelines for such cases. As a part of a new technology task force, Perrier et al. [12] published guiding principles that serve as a framework for the safe implementation of emerging technologies in thyroid surgery, including TAT. Nevertheless, the final decision is up to the surgeon and the patient, and, in that sense, our study provides important data on the patients' preferences and willingness to accept associated risks and costs, even in face of malignancy.
We believe that this study is a strong first step in evaluating the true perceptions of the general population; however, there are a few shortcomings. Perhaps the greatest disadvantage in our study is that it was designed to present a hypothetical scenario to respondents who do not have thyroid disease. Further evaluations of patient perception should take place in a more formal setting and involve a sampling of patients with diagnosed thyroid nodules. Another shortcoming is that the survey presented limited details on the entire surgical process and the specific complications of each approach, and showed drawings of scars as opposed to actual pictures or multimedia models. As a study by Bollschweiler et al. [28] demonstrated, adding a multimedia-based information system prior to cholecystectomy significantly increased patient perceived understanding of pathophysiology and the planned procedure. In this aspect, it is clear that in the survey setting, the respondents' perception of the different considerations was limited at best. In addition, our respondents were primarily college educated Caucasians, and we would recommend that future studies include a more heterogeneous population.
In conclusion, this is the first study that evaluates patient preferences regarding preferred thyroidectomy approach in a US population. Although this survey presents a hypothetical decision for people who do not have thyroid disease, the majority of this random sample of US residents preferred TAT over traditional CerT when outcomes were equal. A substantial number were even willing to accept higher complication rates, increased costs, and decreased efficacy in the setting of cancer.
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